Aim: The present study is carried out to explore the preliminary phytochemical screening and free radical scavenging activity of the whole plant Drosera indica L. Methods: a) Phytochemical screening -The qualitative analysis of secondary metabolites is carried out by the standard qualitative methods. b) In vitro free radical scavenging activity of the ethanolic and aqueous extract of the whole plant Drosera indica L is used for the analysis .Various concentrations (100 -500mcg/ml) of the ethanol and aqueous extracts of Drosera indica L. are used in the various antioxidant assay methods such as reducing power, ferric reducing antioxidant power assay (FRAP), nitric oxide (NO) radical,2,2' azinobis-3 ethylbenzothiozoline-6 sulfonic acid (ABTS+) radical, hydroxyl radical (OH.), 1,1-diphenyl-2-picryl hydroxyl (DPPH) radical , super oxide radical and hydrogen peroxide (H2O2) is carried out with the standard protocols. In all the assays ascorbic acid is used as the standard antioxidant. Results: Phytochemical screening of the plants reveal the presence of numerous chemicals including flavanoids, tannins, polyphenols, cardiac glycosides and saponins. The ethanolic extract of Drosera indica L. shows better ability to scavenge ,1,1-diphenyl-2-picryl hydroxyl( DPPH)radical, hydroxyl radical, hydrogen peroxide, nitric oxide radical and superoxide radical. FRAP and the reducing power abilities of the ethanolic extract is increased with the increase in concentration of the plant extract. Conclusion: The ethanolic extract of Drosera indica L. shows better ability to scavenge the free radicals than the aqueous extract. From this study, a conclusion is drawn that Drosera indica L. can have more beneficial effects with respect to the presence of many active secondary metabolites which may likely to combat with the oxidative stress diseases like diabetes, cancer, cardiovascular diseases and in general boost the immune system.
INTRODUCTION
Medicinal plant plays an essential role in the management of various diseases 1 . Plants form the basis of sophisticated traditional medicine systems that are in existence for thousands of years. It possesses many effective means and also ensures health care. Inspite of the spectacular advances in the synthetic drugs in the recent years, some of the drugs of the plant origin still retain their importance. It is believed that herbal drugs are relatively safe and exhibit a remarkable efficacy in the treatment of chronic ailments 2 . Free radicals are highly reactive molecules having unpaired electrons and produced by radiation or by-products of the metabolic processes. Humans are exposed to free radicals in the environment through the radiation and pollution. Free radicals are released during the oxidative stress, possess the major endogenous damage in the biological system. This type of damage is often associated with the various degenerative diseases and disorders like cancer, cardiovascular disease, immune function decline and aging. To gain stability, free radicals capture the electrons quickly from the other compounds and the attacked compound becomes a free radical, which continues to attack other compounds and leads to a chain reaction. These results in the disintegration of cell membranes and cell compounds, including lipid, protein and nucleic acids 3 . Antioxidants scavenges the free radicals which enable the cells to rejuvenate or stabilize for the process of life 4 . Natural antioxidants increase the antioxidant capacity of the plasma and reduce the risk of certain diseases like cancer, heart diseases and stroke 5 . Drosera indica L. isaherbaceous, insectivorous plant native of the tropical countries in the world and consists of approximately 170 species. In India, Drosera indica L., Drosera burmannii Vahl and Drosera peltata are mostly seen. These species are used as vital components in the Ayurvedic preparation 'Swarnabhasma' (Golden ash). This is used in the several clinical manifestations including loss of memory, defective eyesight, infertility, overall body weakness and incidence of early aging. It is also used for the treatment of diseases like bronchial asthma, rheumatoid arthritis and nervous disorders 6 . The secondary metabolites like phenolics and flavonoids from plants are reported to be potent free radical scavengers. Various species of Drosera indica L. are reported for the presence of flavonoids in them 7 . So,the aim of the study 10 , reducing power of the whole plant extract is quantified according to the method of Oyaizu 11 , Nitric oxide (NO) scavenging activity of the extract is determined by the method of Garrat 12 , Hydrogen peroxide radical scavenging assay is determined by Zhang 13 ,2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS+) radical activity is estimated by the method of Re, et al., 14 , Hydroxyl radical scavenging activity is measured according to the method of Klein, et al., 15 measurement of the superoxide radical scavenging activity is done using the standard method of Liu, et al., 16 and the total antioxidant potential of the sample is determined using the ferric reducing antioxidant power (FRAP) by the method of Benzie and Strain 17 .
Statistical analysis
All the experiments are done in the triplicate and the results are expressed as Mean ± Standard Error of Mean.
RESULTS AND DISCUSSION
The free radicals cause severe damage to cells, which can lead to degenerative diseases as well as premature ageing 18 . Antioxidants scavenges the free radicals which enables the cells to rejuvenate or stabilize for the process of life 19 . Drosera indica L. possesses an effective antioxidant and anticancer activities. This is due to the presence of phytochemicals like naphthoquinones and quercetinetc 20 .Solvent extraction studies show (Table 1 ) that the ethanolic extract of Drosera indica L. has the highest yield (4.2 % ), whereas ethylacetate extract has the lowest yield percentage (0.08 %). Phytochemical Screening of the plant reveals the presence of the numerous chemicals including flavanoids, cardiac glycosides, saponins, tannins and polyphenols. The study shows that ethanolic and aqueous extract contain maximum number of phytoconstituents than the other extracts. So, these two extracts were selected for the free radical scavenging studies. Free Radical Scavenging Assays DPPH Radical Scavenging Assay DPPH is a common abbreviation for an organic chemical compound 1,1-diphenyl-2-picryl hydroxyl. Scavenging of DPPH free radical is the basis of a common antioxidant assay. In the assay DPPH radical is converted to the corresponding hydrazine, and the colour of the solution is changed from violet to yellow which indicates the 
. Hydroxyl radicals are highly reactive (easily becoming hydroxyl groups) and consequently short-lived. Hydroxyl radicals can occasionally be produced as a by the-product of the immune action. The ethanolic extract of Drosera indica L. as well as the standard, exhibits good hydroxyl radical scavenging ability in a dose-dependent manner. The IC50value of the ethanolic extract is found to be 265 ± 0.83 μg/ml and the standard (ascorbic acid) is found to be 290± 0.95 μg/ml. The IC50 value of the aqueous extract is found to be 321 ± 0.45 μg/ml. The ethanolic extract of Drosera indica L. shows considerable hydroxyl radical scavenging activity, as the activity increases the concentration of the plant extract also gets increased. The results of the hydroxyl radical scavenging powers of the plant extract and ascorbic acid are depicted in the figure 2. Nitric oxide radical scavenging assay Nitric oxide is a highly reactive oxygen species. Nitric oxide is an important cellular signalling molecule involved in many physiological and pathological processes. The ethanolic extract of Drosera indica L. as well as the standard, exhibits good nitric oxide radical scavenging ability in a dose-dependent manner. The IC50 value of the ethanolic extract is found to 324 + 0.66 µg/ml and the standard (ascorbic acid) is found to be 354± 0.36μg/ml. The IC50 value of the aqueous extract is found to be 453 ± 0.82 μg/ml. The ethanolic extract of Drosera indica L. show considerable nitric oxide radical scavenging activity, as the activity increases as the concentration of the plant extract increases. Hydrogen peroxide radical scavenging assay Hydrogen peroxide is a highly reactive oxygen species. Hydrogen peroxide is the simplest peroxide (a compound with an oxygen-oxygen single bond) and finds use as a strong oxidizer, bleaching agent and disinfectant. The ethanolic extract of Drosera indica L. as well as standard, exhibits good hydrogen peroxide radical scavenging ability in a dose-dependent manner. The IC50value of the ethanolic extract of hydrogen peroxide radical is found to be 510 ± 0.45 μg/ml and the standard (ascorbic acid) is found to be 520 ± 0.94 μg/ml. The IC50 value of the aqueous extract is found to be 580 ± 0.29 μg/ml. The ethanolic extract of Drosera indica L. shows considerable hydrogen peroxide radical scavenging activity, as the activity increases as the concentration of the plant extract increases.
Super oxide radical scavenging assay
Superoxide is particularly important as the product of the one-electron reduction of dioxygen O2, which occurs widely in nature, in mammals including humans. Super oxide radical scavenging activity increases as the concentration of the ethanolic plant extract increases. The IC50value of the ethanolic extract of the plant is found to be 487 ± 0.45μg/ml and the standard (ascorbic acid) is found to be 370± 0.68μg/ml. The IC50value of the aqueous extract is found to be 330 ± 0.83μg/ml. The ethanolic extract of Drosera indica L. as well as the standard, exhibits good super oxide radical scavenging ability in a dose-dependent manner. (Figure 5 ) ABTS radical scavenging assay In biochemistry, 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) or ABTS is commonly used to assess the antioxidant capacity. It is a decolorization assay. The figure 6 indicates that the standard (ascorbic acid) shows a better ABTS radical scavenging activity compared to the ethanolic and the aqueous plant extract on the ABTS radical scavenging assay. The IC50 value of standard is found to be 310 ± 0.68 μg/ml comparable to the ethanolic extract of 360 ± 0.83 μg/ml. The IC50 value of the aqueous extract is found to be 440 ± 0.45μg/ml. ( 
Reducing Power Assay
Reducing power of the fractions is assessed using ferric to ferrous reducing action is determined spectrophotometrically using the configuration of Perl's Prussian blue colour complex. Standard curve of the ethanolic extract of Drosera indica L. as well as ascorbic acid is shown in the figure 8 in which the ethanolic extract reducing ability increases with the increasing concentration (100-500 μg/ml) like the antioxidant activity of the standard curve. Ferric reducing antioxidant power (FRAP) and the reducing power abilities of the ethanolic extract increases with respect to the increase in the concentration of the plant extract (Figure 8) .
CONCLUSION
This study provides evidences that different extracts of Drosera indica L. found to have phytoconstituents and support that the ethanolic extract of Drosera indica L. has more number of phytoconstituents when compared to other extracts of this plant. The ethanolic extract of the Drosera indica L. shows better ability to the scavenge nitric oxide radical (NO), 1,1-diphenyl-2-picryl hydroxyl (DPPH) radical, hydroxyl radical (OH.), superoxide radical (SO2) and hydrogen peroxide radical than the aqueous plant extract, ABTS radical (2,2' azinobis -3 ethyl benzothiozoline-6 sulfonic acid) shows less activity compared to the standard ascorbic acid. Ferric reducing antioxidant power (FRAP) and the reducing power abilities of the ethanolic extract increased, with respect to increase in concentration of the plant extract. From this study, a conclusion is drawn that the ethanolic extract of Drosera indica L. can have more beneficial effects with respect to the presence of many active secondary metabolites which may likely to combat oxidative stress diseases like diabetes, cancer, cardio-vascular diseases and in general boost the immune system..
